We want to find the average value and RMS value of the voltage V(t).

It's a generic cosine that also enclosed a DC or constant offset.

We'll use the mathematical definitions of average and RMS value.

Let's begin with the average value first.

Dropping in my specific function in the integral, the period is the reciprocal

of cyclic frequency in hertz.

We can write that as ω / 2π.

Ultimately, our period is the same as 2π / ω.

If we do the reciprocal of that for our 1/T, we can continue to insert the specific

value of period into our integral.

I'm going to write this as two distinct integrals, so I have the sum of two pieces

and I'll do each integration separately.

We've actually already covered this part if you look at problem 1 in this section.

The average value of a cosine centered about 0 is simply 0.

Please refer back to problem 1 if you would like to see the details on that.

I'll evaluate my remaining integral and I see some opportunities for values to cancel.

The average value then is simply our DC offset, which is a satisfactory value.

We think of our signal as being a sinusoid sitting on that DC offset,

and it fluctuates both half at above and half below, so that DC value must be the

same thing as the average value.

I'll write an expression for the square of my RMS value.

I'm taking my original expression squared.

Excuse me, I wrote dx one too many times.

It looks kind of forbidding but if we consider it at this viewpoint as three

integrals, well actually since we have that cosine with a constant in front of it,

this whole thing evaluates to 0.

See problem 1 for details on that.

This part evaluates to a constant VDC squared.

Problem 1 also addresses the integral of cosine squared.

All three of these types of expressions, then, have been covered previously.

We find that the RMS value squared will be the DC offset squared plus the

magnitude squared divided by two.

Let's find the square root of that sum.

And that's our result.

It's important to realize that it's not the square root of the individual pieces.

